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St Mark's Hospital, City Road, London EC] V 2PS Volvulus of the sigmoid colon is a rare surgical condition in Western countries (Nay & West 1967) , but is more common in Eastern Europe, parts of India, Africa (Shepherd 1969) and South America (Martiano Melo 1966) . In India there is a great variation between East and West and different ethnic groups (Anderson 1956 ).
Volvulus may occur wherever there is a mesentery (Grodinsky & Ponka 1977) . Twists of the caecum and transverse colon are rare, but sigmoid volvulus and ileosigmoid knotting are commonly seen.
Sigmoid volvulus has traditionally been classified as acute or subacute. In the subacute presentation, abdominal distension is the major symptom and sign, with minimal abdominal tenderness. In the acute form, there is severe pain, vomiting and absolute constipation. The patient is toxic with tachycardia and pyrexia. The abdomen is distended, with generalized abdominal tenderness. Peritonitis and shock suggest the onset of gangrene.
Ileosigmoid knotting or compound volvulus occurs when a loop of small bowel is progressively drawn into a twisting sigmoid loop (Graves 1976) . It progresses rapidly to gangrene, with severe hypovolaemia and shock.
Methods
Sixty-two cases of sigmoid volvulus were seen in a five-year period between July 1972 and June 1977, at the Duncan Hospital, an isolated mission hospital in Bihar, on the border between India and Nepal.
Five cases were excluded from this series: 3 arrived moribund at the hospital, and died despite resuscitation; 2 were reduced by sigmoidoscopic intubation and refused further surgery.
The 57 cases who underwent laparotomy represented 15% of all cases undergoing surgery for intestinal obstruction. Males predominated in the ratio of 56:1, and the age range was between 30 and 56 years.
Results
Nineteen patients were found at laparotomy to have a gangrenous sigmoid colon, including 4 patients with ileosigmoid knots. These 19 patients represent one-third of the total. There was no significant association between the presence of gangrene and the age of the patient or the degree of rotation of the volvulus. A delay in presentation, however, increased the chances of gangrene. Of these 19 patients with gangrenous volvulus, 14 (74%) underwent resection and primary anastomosis, while 5 (26%) underwent a Hartmann's procedure; 2 of the Hartmann's operations were performed for ileosigmoid knots. There were 8 deaths (42%) in this gangrenous group: 6 deaths followed resection, 2 of these having frank faecal fistulae; 2 others died following Hartmann's procedures for ileocolic knotting, both with dehiscence of the small bowel anastamosis.
There were 38 patients (67%) who were found at laparotomy to have a nongangrenous sigmoid volvulus. Of these, 31 (82%) underwent colopexy with reefing of the mesocolon; 7 patients (18%) underwent resection and primary anastomosis. There was one recurrence in the colopexy group and one death in the resected group. ' Paper read to Section of Proctology, 22 November 1978. Accepted 6 March 1979 2 Present address: Charing Cross Hospital, London W6 8RF
Discussion
The male predominance in sigmoid volvulus has been noted in reports from Peru (Martiano Melo 1966), Iran (Boulvin 1966) and Uganda (Hall Craggs 1966) . Boulvin attributed the low incidence in females to their capacious pelvis and lax abdominal wall and reported that 17 of the 19 female cases in his series were childless. The relative youth of the patients in the present series contrasts sharply with experience in the West. Arnold & Nance (1973) found that 53% of patients in his series were over 70 years of age.
Bihar State in North-East India lies in the Gangetic basin with a population of 60 million people. Most are peasant farmers and shopkeepers. Communications are poor and patients from a distance may not reach hospital for several days. The diet consists mainly of coarse grains, poor in quality and eaten at one meal late in the day. Constipation is unusual, the transit time undoubtedly influenced by the high fibre diet. The absence of chronic constipation as a predisposing factor in sigmoid volvulus again contrasts sharply with experience of volvulus in the West. Haemorrhoids are a common occurrence in Bihar, and third degree haemorrhoids were noted in 8% of all cases operated on for volvulus.
In 1830 Rokitansky described 3 types of volvulus: (1) rotation of a loop on its mesentery;
(2) rotation of a segment on its longitudinal axis; (3) intertwining of two loops of bowel. Certain anatomic peculiarities must exist prior to torsion of the colon (Grodinsky & Ponka 1977) . A long mesentery must be present and the base of the mesentery must be relatively narrow, thus allowing torsion. A high residue diet leads to an increase in the length of the bowel and its mesentery (Sinha 1969 ). An elongated sigmoid loop has frequently been observed during laparotomy for some other condition. Thickened bands run across the base of the mesocolon. These bands shorten and provide an axis for volvulus. Typically the distended loop is free of faeces (Figure 1 ). (Neely 1970) . The Paul Mikulicz exteriorization is the classical operation but has disadvantages. It allows a limited resection only and puts the inferior mesenteric vessels under tension (Hughes 1969) . Also it may be difficult to perform if the site of the torsion is the distal sigmoid (Wuepper et al. 1966 ).
The urgency of the gangrenous cases makes resection with or without restoration of continuity imperative. The choice of operation depends on the operative findings. Gangrene may occur at the neck of the volvulus, and this may or may not be associated with gangrene of the sigmoid loop itself. While axial torsion at the neck may be 360 degrees, the mesentery may be twisted through 180 degrees only (Bruusgaard 1947) . Gangrene may involve the whole or part of the sigmoid loop and it may spread to the lower descending colon and upper rectum due to retrograde thrombosis of the mesenteric vessels.
In the present series, the majority (74%) of gangrenous cases were suitable for resection, as was also found by Nay & West (1967) and Hines et al. (1967) . Anastomoses were fashioned in two layers without tension. Covering colostomies were not used as staged surgical procedures fared badly. In a primitive community there is no provision for stoma care, and surgery must be performed avoiding colostomies and other stomata. Hartmann's procedure, despite being a quicker and safer operation, proved impractical. In retrospect the best operation may be resection with anastomosis with a covering caecostomy, although this latter procedure is not without its difficulties and dangers.
A mortality in the gangrenous group of 42% is of the order of other published reports. Shepherd (1968) in his large series had a mortality of 50% following either a Mikulicz exteriorization or resection. Bihar is one of the most backward states of India. Most patients were anaemic (Hb < 70%/) and suffered with hookworm and roundworm infestation. Blood for tranfusion was in extremely short supply and operations were performed under spinal anaesthesia. Accordingly, attempts were made to reduce the volvulus by nonoperative means. Attempts at reduction by passing a flatus tube through a sigmoidoscope and also by barium enema were repeatedly unsuccessful. We were to realize that one third of our patients at laparotomy had gangrenous volvulus and this contraindicated the blind use of flatus tubes. Eventually nonoperative means of reduction were abandoned.
The surgery of nongangrenous volvulus is directed towards the prevention of recurrence. If, as in this series, resection with anastomosis is contraindicated because of the debility of the patient and the unprepared bowel, there are several alternatives, e.g. a Lahaut type extraperitonealization, sigmoidopexy to the transverse colon and also the method used in this series, colopexy to the anterior abdominal wall, with division of the narrowing bands at the base of the mesentery and reefing of the mesentery (Bhatnagar et al. 1977) .
Colopexy procedures have been criticized mainly for their failure to prevent recurrence. In this series only one case recurred, which may represent what is common in the Third World, that patients after one trial of European medicine return to traditional unqualified practitioners.
Summary
Sigmoid volvulus in the tropics differs in many respects from that seen in the West. It presents differently in a younger age group with normal bowel habits. It is associated with a high fibre diet and certain anatomical changes. Nongangrenous volvulus is a benign condition and can be treated adequately without resection. Resection with primary anastomosis is a reasonable procedure for gangrenous cases, where the operative findings permit this and where stoma care is inadequate.
